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C^^^2] tBlBT^MfC-^^tlS AG" <Di&\,^yimit. B, Al, Si 
, Ti, Zr, Hf, Ta, Mn, Mg, Ca, Be, C e CDV^i•tlJ^)^'7?feS 3. 

Cl&^^4] tusBT^SlC-^StlS AG" (Offi^^JC^®■^:t*tt, 20 a 

t %je^_t:6 Oat %&.rx*i&^zt^ii^mtir^m^^2Kmm<DmwMMmm 

[11^3^5] |&iBT%MJC-^*tl-S AG" <^)|SV^5i^», Cu, Z n, N 
b. Mo, Tc, Ru, Rh, Pd, Ag, C d , In, S n. Re, Os, I 

r, Pt, Au(Z)V^-rtl,:^^)^•??^§3^:^#^i:t-S^^:^l ^V^L/4C3!)^^•r4^/?)^ 

m^mQi mmrmmK^tn&AG' <Dm^7Xim(D^mMit. loa 
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tafatp^»l*> ®.t^5i^«it (fee) X»«l9^^:&lir«5i (hep) Sr^t" 
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[If 10] |^IB4»ISM®l^i^li^ 0. 5nml^±l OnmOTT'^S 



ItflBXtt. B, Al, Si, Ti, Zr, Hf, Ta, Mn. Mg, Ca 
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mmi!:^^M^\ wmmw^is:^fp<DmMxitmm<^^m^> i o"^to r rj^jt 
6x1 o'^To r T&srft&z.t^nnt-t^m^^i ^xiti 5Kmm<Dm 

mm:ff:^^m^t\ ti!m^m:ff:^fp(Dmmx\,tmmMm^. i o~^to r r«ji 

6X1 O'^To r v&^TtL-t^Z.t.^nmt't^m^mi 4;&V^01 ecD^/^-fn 

m^mi 8] • mmrmm^m.mmc.. my^m(Dm^^mmxitmm^ 

AG" ®'(SV^7C^J^)^> B, Al, Si, Ti, Zr, Hf, Ta, Mn, Mg, 
Ca, Be, Ce(^)V^i*tl>^)^•^^<5•^^&MV^Srt?r4f||l^^l•r5^:^3^1 5 3C 
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[«:^^2 1] Itfia-^^fC-^^nS AG° (Z)<£v>5Bi^®-^:t*$:. 20 a 

AG" ©lffV>7C^3bV Cu, Zn, Nb, Mo, Tc, Ru, Rh, Pd, Ag 

, Cd, In, Sn, Re, Os, Jr. P t , A u (7) V^■rtl7b^T'&•5■^^&M 
\f^^:it^nmiL^^m^mi 5;&v%Ll SO^N-r^i^^li^lcffim^iiiitl^^ia 

[M:^:©2 3] l&fB-^^JC-^^tlS AG" (JDlSrV^7t^0#^*S:. 10a 
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*t2 0 0 nm'-'3 OOOnm, T^M (I TO) 9 4 *U nm- 2 nm, tpi^M 
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lcj:S^^^^M]S1^^M^tt&=fe^^i^*^^^*^'^^'^^ 3 0 OGb/i n^a 
[0 0 0 5] 

±iac o/p d#MM^#:®^^^69*B:a^«^®^^^^-*^®^^^ bTii^^^ 

JlfH#^^?:mv^SilC o/P d#»)lii^#<D^^i^l®JC^IIS*^T*bsfci*, 

(S. N. Piramanayagam et. al. IEEE Trans. Magn, 
33(5), 3247 (1997) ; Lianjun Wu et. al. IEEE Trans, Magn, 33(5), 3094 (19 

97)) , 3©#^&Mv^s^i:•^. mi^<Dmmiim<^jt')^ mM.^^y\^ 
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mz, I T om^trnt^- KM<z>$gM. 

1-2 nm® I TOM'fb^e/- KMSrS^^BJC^Mi-^ ^1 ilT', JilB#^il 
i^^tC, i£#;0D^^!fS^lC^II^3{)^T*^, ?^^6!l^BS#MA^®J«S*l'S (W. Peng 
et. A1.,J. Appl. Phys., 89 (9), 6358 (2000) ; A. G. Roy et.al.,J. Appl. P 
hys, 89 (11), 7531 (2001)) „ ^<Z)-:&1?, ^#^®*^ffi< ^ ^ il, Mi^ 

[0 0 0 7] 

r^JC, Au-S iOg^CDS i02^-^tfS/-KM®*^fflo 
Au+15iiiol%Si Og^-^^^v bS:r f -e^)^i*S AuM 

mn.mi^^f^m!^^n& a^mtti^^ ^^m^. u^mmm^^^^ 25, 535 (2 

001)) „ fcT^b, r f xA'y ^t^m^-ett. ^^1^0)1®®::^/^^)/ at*<®li*??fey. 
^g*^W#f & S # i: v^ o fc^® j^A^#S5C& y . -fig® ^^igJt^ST? imt>ti 

[0 0 0 8] 

J!si^_LM^fca:e>lC, 3 0 OGb/i n^jeil_h<Dia^^-KlC^lS-e#S^£y>f X 
[0 0 0 9] 
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Ji:^^ S: H^t- s vi tc s . 

[0 0 10] 

OkJ/mol [Og^^liNglJS^-hilStlTfey, l&iaT^^MSr^^^-SMS^ 
[0 0 11] 

[0 0 12] 

V^TC^li, B, Al, Si, Ti, Zr, Hf, Ta, Mn, Mg, Ca, Be 
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v%7cm®-^^Sli, 1 0 a t%J6itJ:9 0 a t%jetTi?&S-i:$r:«)W*bVN„ * 
fe, 2 0 a t%a±6 0 a t %OT'^S>S 3 i:*^cfc U b V^o 
[0014] 

V^TG^tt, Cu, Zn, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, I 
n, Sn, Re, Os, I r, P t., A u (DVN-rtlA>*efe-S Zl iljfitW* b V%„ 
[0 0 15] 

>*:^^lC'^SSStm^ia#IK#lcfev%Tii, HfiaT^Mic-^^tie AG" 
V^7n^®-^^*tt, 1 0 a t%je^_h9 0 a t %Jg^r•efe-S3:i:;?>W^bV^, 
, 4 0 a t %JSJ^_t8 0 a t %mT*e^'SrilJb<j:»;^f*L/V^o 
[0 0 16] 

je^Jl2 5 nrnje^T^^feSdil^W* bV%o 
[0 0 17] 

mmiimy-f^thx^*). mm^mMi-^> m^t^:^-:^^^ (fee) x^tmmy^:^^ 

mm. (hep) SrWf Sri:*W*bV^c 
[0 0 18] 

2^^0^^C'g^■5Sil:m^SB^S^#:^C^V^T^*, lul3cfr4jS<^)i^^J±> O. Snm 
JS^_hl 0 nmJgAT"t?fe<5wi:*W* bVNc 
[0 0 19] 

:^mmicm^^Tm^mmmmz^\,^xit. mmm^Mit. co^crs:^^ 

-5 -a-^ JC J: y «^ $ ti T V ^ T % J: V ^ o 
[0 0 2 0] 

mn. p d ^^^t^^mt.iii^mzmmmm^nrc^mmx^^x%^\f\ 

[0 0 2 1] 
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„ *n cit Ti, Zr.Hf.T 
^AKJ:y«^anT»y. «985Xti, B, Al. Si. 
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[0 0 2 6] 
[0 0 2 7] 

-^^HVX. m-^^tC-^^tb-StuSBAG" (D^^^^Thmi)"^. B, Al, Si, Ti 

, Zr, Hf, Ta, Mn, Mg, Ca, Be, C e (D^^-TM^X^^-^^^^ 

[0 0 2 8] 

V%, ttfia-^^lC-^^tlS AG" (Z><gVX7tt^<D-^Jt*^> 20at%etJi6 

[0 0 2 9] 

^mmKm^mm.mm,mmmi^<Dmm.:^mK^^^xit. mmrmm^mmirs> 

^±t.hX. ^■^ifelC-^^tlSt&IBAG'' (Z)]ffV%7C^*^ Cu, Zn, Nb, M 
o, Tc, Ru, Rh, Pd, Ag, Cd, In, S n. Re, Os, Ir, P 
t , AuOV^■r4^3b^T'^§-^^S:Mv^Sz:i:*W* bV^o 
[0 0 3 0] 

:i^mmizm^mmMm.mmm^<Dmm.-^mzis\>^xi,-ii. mm^±K^t.n^ a 

G" (Z)l^V^7G^®-^«&, 1 0 a t%Jgi^±9 0 a t %Jg^Ti:t*SC!li:*W*b 
V^. t&ia-^^JC-^^tlS AG" (OlSV^7G^(Z>-^^t*^> 4 0 a t %^Jl 8 

0 a t %J!^AT^:t•SCli:*^J:U^*bV^c 
[0 0 3 1] 
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[0 0 3 2] 

, m^M4Lt. ^mm5 ii^mmhxfjt:s>mmit^nx\i^^„ ^or, mmm^ 

M4tt, ^MT«lS2«!l3^>^p,, CoS:^^i:-rsCoM4 ai:. P d §:^#:^:t- 
mmmf3-^^rjt^'Mmm^m-fx%^\r^mt^mx:&^o 

[0 0 3 3] 

skr. mi^^mhx^nmiz^^m^mmmi^(Dm:$im^^m^r:i^m.mm 
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R«ffl#.&4«ltl.T. M^«3 6 0 0 r pm~l S 0 0 0 r P 
[0 0 3 51 

*i«I«<D«asa««* 1 0 «)T«!B 2 tt- ^ * ^ 

0 

T«M°2li)iU.S+2SSI«>fflSaAG- ^S^T Ok J/«o 
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[0 0 3 7] 

7iim<Dv^AG'' (D^\,^:B(07Ximit. B, Al, Si, Ti, Zr, Hf, Ta 
, Mn, Ms, Ca, Be, C e ®V^f tl:«)^i:"rSZl iljbW* b ftflHAG' 
(DM\i'^:^<DjcMit. Cu, Zn, Nb, Mo, Tc, Ru, Rh, Pd, Ag, 
Cd, In, Sn, Re, Os, Ir, Pt, A u ® V^Ttl;5)^i: f-S ^ 
LVA, ±3^®2acD7C^®-^^&^^:^^'t•S2^^^^c#«5T«IM2^cMv^S•^ 
^(DM^i^mthXit. PdSi-^^> NiZr-^^, NiTa-^r^, NiNb-^ 
N b A 1 -^^^ N b S i -^-i^, R u S i -^^^ R u A 1 R u Z r ^± 

^^mf^^tLti^Xn^o T«&M2 Sr^^t-S'^^JCC Co, B, T 

[0 0 3 8] 

,10a t%JSA-h9 0 a t %je^T"e&-5 ^ i: L V^o itflB#^**U 0 a 

t %^mx'\t. i^-'rjim^mt^i^^mn(Dmmfimmx^v. goat 

^fc, ItflSAG"" ®^VN:i5-®7C^CD-^^4tt, 2 0 a t %Jg< J: 6 Oat %Jg^T 
[0 0 3 9] 

t&IBAG" ifi-m^^-M(D7im<0^mm\t. l O a t %m_t:9 Oat %JB^T 

T*fesz:ii*W*bv>„ t&SB^;t**n 0 a t %5^«§*ei*, ^ 

0 ait i^-ijam^m-t^i^mmn'Ommiimmx&^o 
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ItrlBAG' <3[>lgV^*(Z)7tt^<D-^^*», 4 0 a t %P^±8 0 a t %i^T 
[0 0 4 0] 

^itmmr^MZaymmit. O. 5nmjei^Ji2 5nmJe*Tt"t-S:ii:*^«F*b 

So 

[0 0 4 1] 

^(Dum^iw^nhrmm^n. ®vt>st^#3t (fee) x»*^7^:&^it (h 

Pd, Cu, Pt, Ru^S:#lf-5r^*^T'^So 
tfr^M3CDM^li, 0. 5 nmJS^Jil 0 nmJe^Ti:1'S-i:;i?)W*bV^o MJ* 

[0 0 4 2] 

, pd%3£f*:ii-rsMm^e>'&spdM4 bii&^aic^iit^Mbfe^Jt&^tt- 
sc o/p d#jSll"t?feSo 

CoM4 a e^JJlSfilbTl^, Co##(Z)t^*\ CoX^&Sa^&W^ 

S-a'^S:Mv^S;li:J^)^*t?^S■ 32:*^t&saxtt> B, Al, si; Ti, Zr, 
Hf, Ta, Mn, Mg, Ca, Be, C e <^VNm36^il§tlSCli::?>W* bV% 
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aiOmmt. mzm^-^ti:^^^i^. M:^itO. 2nm'-0. 3 5nm-e^S 
P dM^h-^m^t^mnilLXIit. Pdmi^m^ti\ Pdt.. PdB. Pd 

^^x. Pt^±^t^^unxm^ir^:r:t.%xn&o r©Pd®4b®m^ 

#fCRg^$tl*Vx*'?, M;%.«0. 8nm~l. 2nm-efeSc 
[0 0 4 3] 

*7^, J:laCo/Pd#Mm;b^e>^'51^SM4^Cfe^^T> Co»4ailPdM 

y Mj:ii7i*iasi!t ii-rtii^ <fc v^o 

[0 0 4 4] 
[0 0 4 5] 

■^mmmmxit. m^m4: ^coxp d^mmxmmhr:im^iZ'D\^xmmi^ 
r:L7b\ :^^mK^^mw:m%mmmi^K.^^^xi,t. mmm4.thxcot.cr^ 

itm^iz%. rmmz(Di^mi>z^v. ummmmx:^^j. -fy^-Dmmmii^-mmK 

[0 0 4 8] 

\^xmm-t^o 
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IC ^ S tl <5 =fc CD Id; ^ V ^ , 
[0 0 4 7] 

rmm2. ^mms^ i^ttM4 (coM4 a2iPdM4 biKo^y^gbits) ^ 

2a^®7S^®^^%^#t:bT#^StL, ^©AG" ®M;&^70kJ/mo 1 
-S*r^M3S:«ffiji4(Z)M^!|S%WT'*^-fC^^bfe%(Dii:&So «!oT, 
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So 

[0 0 4 8] 

"^To r r^±6X 1 O'^To r r Jg;iT<O^Si:-rS CI b Vx„ 
[0 04 9] 

[0 0 5 0] 

* fc. tc^ § r 2 i: b T }.mm<Dm b feiiJt t s r 

<il%m%^^ffiM4•^B!I{C?^^S*lSMtC^V^T_h3tbfe^M:&S&MV^T^m•t 
tllfJ:v>. -rJ&fc"^, T%M2*<NiZr|^±lCPdSim^llMbfe#5§T?& 
S«-^{Cl±, /t>7&< i:%P d S il^{C^VNT> AG" (D:^^V^7C^ (Pd) 
■^^:^-rsM^!^S:my®^T^ ag° (D/J^$v^75^ (sD ®m^t;%3CliM'fbi^ 

usages tlTv^tl^^, m^m4:<Dim^mm:sLi^m(Di&w.^^'^n^:^ti)'^x^^ 

?S MM b T =fe J: V^ CD * S o 

[0 0 5 1] 
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4CD?K^6«f3fB3:#M^<SMS-li:'5 3il%*^^^3 roD^iSS'ett, ?^ffi®4®|^0 

X^^i]-fymyt^:r.iiKtji^o «^oT, ?^'l!£M4©^l^:^/:^{c^m-^M^%l^ 
mt^m-^. Ar Xtt#;!/xai®M^**>^lCfet:tS^JBE-^, l 0"^T o r r Jg^Ji 
6 X 1 0"^T o r rJBATiit"-S3i:;<)W* bV>„ 
[0 0 5 2] 

mm&n 

#91 { C $ tl S % ® V ^ „ 

(lIMM 1 ) 

Ofco 

t«ISNiZrJ/-KM^®S::*:^5l^bfc^, MJ? 5 n m® P d T«i 

mm) . [CoB^5 (i^j^O. 2nm) /Pd (m^lnm) ] go^^ttl^ (^ftM 

/Pd^MMTJfe-S. 
[0 0 5 3] 

m^mm : ^a^-fb^ff^xa^/N i Z r^gi/- FM (MJ¥0'-1 O nm) /P 
d T% (1^J¥ 5 n m) / [C o B (J^ip: 0 . 2 n m) / P d (Mff I n m) ] go 
?^ttm/C^ilM (MiSSnm) 

s^M^ : mm. 

N i Z r t/- KM^I^^<^^*:^ffi 5 mT o r r 
P 6.rmil^^mm^^^<Di^:^m : S OmTo r r 
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[0 0 5 4] 
[0 0 5 5] 

ia^^#:li, #?^;fjHc*^6 0 0~l 5 0 0 O e S^I«lJiL/'r r 

^feo >>-FMS:|gi"t'fev^^^i:lti(^-§>i:> H c 2 k o e gSiiilD"r 
S i: ;S □ 

[0 0 5 6] 

figm b T % l^^*#l^:tf ^ tb;t- 
[0 0 5 7] 

0kOei:-'jt5&#&^bTV^S. :i®ri:*>e>. ®2K:3tbfeNiZr$/~K 

M M ii> b *b 2i # ^ 6> ti S o 
[0 0 5 8] 

e/- FMS:Mv^fcM^£^^^fB^^$m&±la(^^f4^T'^«b. ^(DmM.n^^wm 
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[0 0 5 9] 

7^{C, mmm2}lhX. myitis ^^^^-t^^ mm2.. 5nm®NiZr^> 
- KM (T^M) > mm 5 n m® P d S i ig^^- (T^M) , [C o B ( 
0. 2nm) /Pd (1 nm) ]2o^tt)^ (^1^^> ^ ig^ 6 nm®:«J->K>'^ 

[0 0 6 0] 

: myitis i Z r4o>>- KM (l^ff 2. 5 nm) /P d 
Sii8^>-K® (Mi^Snm) /[CoBis (M^O. 2nm)/Pd (MM 1 
nm) Igo^^-i^i^/C^M!^ imme nm) 

N i Z r t/- KM^I^^®^^Bt : 5 mT o r r 
P d S i S/- \tmiLm^m^mm(DiS:^& : e O mT o r r 
[0 0 6 1] 

®4^C^^PdSil8^>-KJl^MV^fc (CoB/Pd) #Mm^#^®^^* 
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^^K. il^ffiMtCOgSr^illbfeS'^"??*). P d S ii8^>- Fit ICO gSr^^iObfe 
m-^-e*), 02®^*llSlCJSS;DTatt#^{CiS^I>L, 02^*^2 s c cm (»&0 

[0 0 6 2] 

. PdSii8S/-KM^]^^lcmm:«fXC02$:^*Dbfe#-^> 2. 0 s c c m 
imo, SmTorr) ^X'^miS:^iZ02^W^iMV'Z^^ Kc<Dmii^ms. 5 
kOeii-^T'feS, b*>b, ?I^'I4M^1^^K:2. Osccm(»&0. 3 mT o 
rr) ^VO^^^Mt^hl. Hcifil. 0 k O e S-^^iStC-tST bT V^So 

S i 18^/ - KM^M^CD O 2^*n-e H k li« ^ if UTVN^VNCDlC^b. 
i^ttJS^m^©02^iiD-ei*02i^^^2. 0 s c cmi:bfe%®^C;feV^T^i^^^ 
HkCD^£-F:^)'^^>e)^T'2>c 

tStlcM^I^'TSr fc:6^a^i^3ti'5. 3®Zli:*^e>, a*5/h$<> Hc®:^^ 
v^#®jl^^^M3if sfc«)ic«. P d s i ^g^^- KM'^® 02^*n::''ni2X*< 

[0 0 6 3] 

^^}c. :$immm(DPd s i ^qZ/- Kji^<z>02i^*!^^§:we>:&^ic'rsfca). 
r^mi)^m^it^^r\i^^^tLi)mmht:^o ^©p d s il8^>-^**®^ 

^2|SC«S i-poorOPdS imii^X^X^V. Ig^HS^CliS i 02^:^ 
IB -r -5 r ^ ;v 7 T ::^^*^-e ^ T v% S r ii e> i: o fee 

Pd s iigS^-FjfT-a. 02&^*ii'rs^i^'^^M^^^#;^>vjN 
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-FM®3g^mi^JC«>oT (CoB/Pd) l^-lim^BjJj^Wb, ?^ttM®^^ 
M'&f b B IC * -5 % © S il # X. b S o 

i^mcfev^Ta'I4Mcc>B^ff>^)^{]Esi$tlS®^«^^®#^^^t■sP d SO/ 

[0 0 6 4] 

CD & HJi b T % ^ V ^ (Z) % 5 ^ S „ 

[0 0 6 5] 

^kJc. :^mmK^^mM,mmmn^m^^^mhx&.rKmmt^. im7«, 

, 5oi«^^^yK, 7 0«A-K^>r::^^^^S> 7i»m#, 7 2tt?^^«afii 
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[0 0 6 6] 

It (s^-gri-) 7bwe>n. i®^Sisici^^if>K;i/7 4&ia«s-^sfe 

«)(^)=E-'^t 7 5 75)^SB|gStvTV^-5o Z:<^>«^iC J: U . ^TCD^^ISi^^^: 7 2 
[0 0 6 7] 

f«7 7 3^»<SS1S$*lTV^S, -(DtSI«llit7 7lCtt^mM®>^-r>^^r~A7 9*^# 
[0 0 6 8] 
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